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THE LATTICE PARAMETERS OF NOHSO 4 and NOHS207
Carl-Friedrich Linstrdm and Joachim Loscher
Many X-ray bar graphs of NOHSO 4 [1) and NOHS 2 0 7 [2], [3) have 353
already been published. However, data are lacking on the crystal
system, the magnitude of the lattice parameters and the Miller
indices of individual X-ray interferences.
The positions and intensities of X-ray reflections have been
measure,., using Ni-filtered copper radiation (X=1.5418 R) with a
HZG 1 horizontal counter tube goniometer of the VEB (Volks Eigener
Betrieb = People's Owned Enterprise) Freiberg Precision Mechanics.
Since the compounds are very hygrosco pic, the samples had to be
masked with polystyrene foil and had to be replaced several times
during the exposure of the X-ray film diagrsm.
We used peak heights to determine the relative intensities
and set the peak height of the strongest lire equal to 10.
The indexing of the uncorrected interference positions as per
the Gattow and P:iotter procedure [4] resulted first in only inexact
lattice parameters and--as a result--(hkl) values, which still
contained certain errors. Assuming nevertheless, that the major
part of the interferences had been correctly indexed, the Miller
indices, graphically determined as per [4], were used for refining
the lattice parameters by means of a compensation calculation.
	 /354
The calculation of the theoretical line sequence from these
corrected parameters using a program written in FORTRAN 63--which
can be used upon request--and the comparison with the measured
values resulted in more exact indices. The final lattice Para-
meters and (hkl)--values wore obtained from numerous repetitions of
these steps.
* Numbers in the margin indicate pagination in the foreign test.
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0Both compounds crystallize in an orthorhombic Lattice.
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The measured angles of incidence 9 0 , the relative intensities,
I0 , the lattice plane separations d 0 , the Q0-values (Q0 = 1/do),
the differences between the measured and calculated Q-values
(Qo 
Qc) and the Miller indices (hkl) are given in Tables 1 and 2.
TABLE 1. NOHSO 4
 INTER'1:'4. ENOES
STANDARD DEVIATION OF THE 00
-VALUES: 9.79.10-4
ORIGINAL PAGE IS
OI' "-'OR QUALITY
. to 90	 /o. . Qo	 - 4 90-90;1  	 r55Q
. 1 2	 $,54 5,1060 11,01+70
1
2 . 0	 )	 `8,54 -:6,1912- D;Ig711` -1.4
-
1.4
.(qd01 • J	 8,70 3,0018, 0,01000 9,4 ;,(D:•1)
+ r. t	 10,17 4120.20 0105+52 2716 r : 49111' 'F
5 -'0	 10,60 4.9002 0.06588 23,1 111'3)
0 a	 11,40 3,18101 0,00174 1-5,0 111)
7 1'	 10.08 3,6816 0,07170 „1,4 ,'(.UI)
it 0	 -	 1 .2,82 ` 1,4742 -'0.08:'85.
-6.0 iIg001)
	
'•1'-
0 :	 7	 ,..	 11.41 3.0.40 '0.06050 -6,0 • 1013) '1:10 10	 '11,70 3100 	 -. - 0.00430
- l1A - 11111
I1 • 8	 14,17 3,1401	 .. 0,10084 ; -5,5 ' :(900)	 ..
19 a	 1447 3.12:4 0,10•..+ 418 (225)
13 0	 14,47 1.0051 0.10504 15,1 (072)
14 4	 16,11 2,0150 0111,101
-0.4 (1:11'.
11 1	 10,70 .2,0731 0.13004
-1.0 (+00)16 17.31 9.rooa 014807. 1.1 (0141
17 Cl	 I	 a.05 .,51)14 0,1508: 9.0 (130)
14 1	
1	
18,41 2,4430 0.111763
-18.7 (4:41)
10 1	 	 18,70 2.4044 0,17997 $9.9 (319)
211 4	 10,53 *-,3071 0,18787 7,0 (124)
' <1	 .2(1,32 3,4100 0,20:99 5,9 (151)
22 1	 21,20 2 1 01 0,2..14 1,0
_(U421
*-J 1	 ^2,50 9100108 - 0,2+859
-0.8 (5201
at 1	 0.37 1.94342 0.26470
-5.7 ,(040)
9a 3	 2:1,65 1,02171 0.57074
-0,0 (1261'
46	 ( 1	 -	 24,71 .1,84410 0;219404
-0,3 (3041.
27	 ' 9	 2514 1,d 146,1 U.U(1300 2.0 (213)
2K Kl	 j	 15,54 1.781,11 0,011;0 -18,0 (6110)
20 <l	 211. 10 LT5'9J6 0,32608 8.7 (001)
30 <1	 :0181 1.71020 n,W57 -15.1 16111
8l <L20,60 1.797611 11,811301 11,7 )1&111)
' <1	
1
	 27.0.: 1,G0687 11,04720 4,2 (9381,:
;1.1 1	 !	 27.00 14=07d 0,81807
-3;2
(
0,,M)
31 <l	 '	 9i,f3 ].65071 993007 -1,1	 I (on.)
ud 1	 27.11 Lo Woo 0,168118 -4.8 (513)
	 .
30 CI	 29,06 L38709 0,11111)0. -+,3. I(624)
1
7 1	 801110 1.34178 0,4_.21 -OA 043)
8 1	 I	 81,21 1148770 0,46181 1.2 (561)I=
110 K1	 f	 39.I1J IAWS., 0• 4072G -6. (	 (IIA51
40 <1	 '	 30,.0 1.:1531)0 ;1,5181.; -0.2 (71131
	 -
41 1	 80.111.1 1,29144 0,4099 9.4 (3/J).
42 <l	 -04,47 1,34618 0.5: 150 -6.6 (274)
411 <3	 1+,117 1.14101 0.05270 5,4 (.564)
11 1	 361=0 183414 0,501o1 .'a (610)
.15 <h	 36,41. l4%W4 %5mn -e,d . (0731
40 <1	 17.64 1:!6(17 o1o21126 -0,0 (1x4)
47 <l	 3B, 1.945111 0,44+04 111 (714)(8001
44	 ( <1	 :111,:1:. 1.21581 0,11771'5. 7.0 (670)
40 :1	 41181 1.15034 0,747&5 7.0 I	 041:1
611 1	 1111.3 1.11x26 g700Ln -2,2 i	 (770
6l <l	 44172 1.115420 -	 0.00180
-&.N (717)
I	 (701)59 <i	 64,32 I	 U,O+OW . 4.11020 0,0
2
0
I
TABLE 2. NOHS 2 0 INTERFERENCES:
STANDARD DEVIAMN OF THE Q6-values: 5.73.10-q
Sr.
-	 l
!o
<1
_	
11,1 111
I
8111 1
119
1- Ve .	 Ih H)
0,371 11,11:1111 2,1 (11:11)
• KI
I	
•^ l..5
.Sd 11,0:101 0,0.111:1
I
-.,0 (;:011)
:1 1 i.hl 0,51,117 II.WUII 3,11 1191)
4	 j 9,144 5,4:11. Il,lClall9
11111
(1121)
•
I	
9,2:1
'
1	 Il,le.11 ld
41.1
11,1 1:)
.	
1_1 44,41 t......G,2:r3': I	 11,11311!, 715 1.110
J I	 111,17 1.1110.1 11.115:111 -13,4 (49)
111,11 4;2993 I	 11,115:•15 .,11 (11311)
11	 I +i 11.111 4,0257 1	 11,1 4 ;1711 -11,11 (1'111)
111 Cl 11:..5 3.V, 1, I	 11,1101111 1,7 Fu21
ll	 ^ I Il,itl 3,09011 11,1188118 -11,04 (1111111(122)
12 KI 11,9.5 55:4411 11,11711a41 1.1 (131)
•
I..nl '.1, C;II 11,0.8:79 -0.3 (013)
11 KI ,	 I3.J3 3.0480 11,1101115 ^^I,II (11:19)
N. -' <1 ,.	 111,511 3,2011.4 11,1111;1111 11,11 1.31)
111'	 '. : Mot 372. I :11 (I,IIII11.11 -4.1 (1.1')
.1:	 1 2 I.	 13,07 3. q 111 9.69+117 r,0 011111
' 11, 11) 14,15 3.1531 11, 191150 -10, 0101
111 C I 14,40 3,1*311 11.111:1211 2,04 (1111)
20 C1 14,711 a,01 IN II,IUVIIA S,n 11.30
a <1 II.Nd a,un:;l 11,11067 - 23,04 FIJI
I 1: ;117 2,91193 0,11715 .,1 (141)
<1 1.1.133 ..91511 0111751 1,,n (411111
<I I;r,70 2,011144  11,11051 -2,4 1234)
CI j	 1,5, 2.841x1 0,1231104 2,6 (4101
.d 3 18,54 2,7111 0, 1890, 4.11 (241)
7'I 111.113 ..f0711 11,1:80'3 -4.4 19w)
I
1 1	 111,711 2,81,.7 0,13NO, -4,J (091
'3 3 17.11: 2fi3:17 0.14417 2,1 (1114)
o . 3 i	 17,110 9,03:17 0,14573 I,l (1111)
L.
1 10,114 ..4474 O0,111;1; -U.., NOW
<1 1	 • I14,6N 2,401111 0,172111 I,l (4:101('341)
rr 2 1	 ]0,111	 ^ 2,:11:,7 0,104101 -11 ('Sul
01 <i 111,1,7 3;:701 11,1:1100 1.. (1:;1)
33 <t I	 211,511 3::111." 0,29937 -:119 113.)
ad cl .0.911 ..1:,,1) 0,2!,34 -0.11 (0100
'37 <I I	 .1,87 .,11,44 11,2.343 -3,04 (441)
504 <1 21,70 .,944411 0,231104 0,4 (113%)
:111	 I <I 1	 _:, I  2,111811 11,290:10 -4,04 (Mw)
411 <l 1	 :,IN ..1JUIld IL.:I:W2 11.1 (935)
41	 ) <1. I	 34,42 .,11:12'4 11,41117 -11,5 (.u.•,)
4^ <1 2:1, 1 I.9,N 111 11,.16071 -6.3 (UW`
43	 I <l I	 41,40 1.113630 11,21191k1 -7,:1 0.11)
44 <I 2115, 1,111118 0,272111 -1,N (5731(001)
411 <I I	 .1,23 1.07030 NNIII (1,1 F1i41
411 <I ::q 12 11815113 111:190.1 -11.0 Ilea)
4, <1 .1,110 1,;,th,3 0.100 In 111,8 ((171)
414 <I 39,01 1.7n.111i 0,31138 -3,1, (171)
24.13 1.7.5030 0,3.1130 - Ill I.ual4 !;
.dl <1 .11:3 3,744111 0,J 2070 5,11 013 11121 U)
5l<1 211,70 1,7111.35 0.31 IN4 -11,11 1(1.11)
.Y: <1 .9,00 1.7110.3 0,34010 11,1 1.0.)(003)
53	 1 <l 7,24 1.5420 0,115.5'3 -5.l (414)
:4	 r 1 37,01 44,047130 0.31x141 5,1) 1700
„ ,i <I .0,117 1.01030 0,x71110 -2.11 ('1031
r0 <1 20.31 1.57474 0,40730 -0.0 (060)
'.	 57 1 00,50 .	 1.551610 0,4311,0 1,,5 (905)
AL pAGE "^rd	 ^ <i. 34.41 1,43030 0.4s:138 11:1 (436)(,IGO)
M
4 311	 I • '.1 39,74 1.42530 0,49. 1,3 1.5.1)(741)
MMp jJALITY . 60 <3 30, 03 1. 114 , MOMS 0161
OF P 01 <1 35.40 1.33077 0,.501115 4,4 (11.•)
• 0. <1 33.70 1,31045 11,1.71344 8,2 (real (11,7)
One should note, however, that as a result of the lattice
parameter errors, the line indices may be incorrect at the greater
interference angles. If no unambiguous correlation could be made
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by comparing the observed values with the calculated values, all
indices in question were included in Tables 1 and 2.
Some crystal-optical Aata are given in Table 3.
TABLE 3
Substance	 1 NOHSO 4	NOHS2C7
Optical axis angle 2 v	 =65 0 ,  r < v	 =300, r <v (very strong)
Optical characteristic	 +	 +
Color
	
	
colorless,	 color, transparent
transparent
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